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(54) GLASS SUBSTRATE FOR PLASMA DISPLAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the luminance or contrast of 
image display and minimize the yellowing of a substrate glass which is 
a problem on display by forming an insulating metal oxide film capable 
of preventing the dispersion of Ag ion to the substrate glass surface 
on the substrate glass. 

SOLUTION: Two parallel display electrodes of an X-electrode 5 and a 
Yn electrode 6 are formed on a glass substrate 10 for plasma display 
in a number of pairs, each of the display electrodes 5, 6 is formed of a 
transparent electrode 8 and a bus electrode (metal electrode) 9, and 
an ac voltage is applied between these parallel electrodes to perform 
a surface discharge. A dielectric layer 3 and a protecting layer 4 
(MgO) are provided on the display electrodes 5, 6. The glass substrate 
10 is formed of a front glass substrate 1 and an insulating metal oxide 
film 2, and the metal oxide film 2 is formed of at least one selected 

from the group consisting of Si02, Zr02, AI203 and Ti02. The yellowing of the substrate glass 1 by Ag 
ions generated according to surface discharge can be minimized. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim] 

[Claim 1] On substrate glass, it is Ag+. Glass substrate for plasma displays which has the insulating metal oxide film 
which can prevent the diffiision to the substrate glass front face of ion. 

[Claim 2] Composition of the aforementioned substrate glass Si02 50 - 72 % of the weight aluminum2 03 0 - 15 % of 
the weight R2 O 6-24 % of the weight R'O 6-24 % of the weight (R expresses at least one chosen out of the group 
which consists of Li, Na, and K here, and R' expresses at least one chosen out of the group which consists of Mg, 
calcium, Sr, Ba, and Zn.) it is - the glass substrate for plasma displays of claim 1 publication 

[Claim 3] The aforementioned insulating metal oxide film is Si02, Zr02, and aluminum2 03. And the claim 1 which is 
at least one chosen from the group which consists of Ti02 or the glass substrate for plasma displays given in two. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the glass substrate for plasma displays. 
[0002] 

[Prior art] Conventionally, as a glass substrate for plasma displays, the soda-lime silicate glass fabricated by tabular 
[ with a thickness of 1.5-3. 5mm ] or the glass of a high strain point is used. Usually, substrate glass is fabricated by the 
float glass process excellent in smooth nature toward mass production method. 
[0003] 

[Object of the Invention] In a float glass process, since a glass front face is exposed to the hydrogen ambient 
atmosphere by the forming process, a microns [ several ] reduction zone generates it on a glass front face. Therefore, in 
the manufacturing process of a plasma display, when it was applied and calcinated through the transparent electrode on 
the substrate glass front face, having used silver as the electrode, this invention person etc. did the knowledge of 
penetrating a transparent electrode by diffusion, reaching a glass side, being returned by the reduction zone, and a 
complex ion generating the colloid of metal silver. It becomes failure, when substrate glass is colored yellow and the 
brightness and contrast of image display are improved with this silver colloid. Moreover, since the whole panel colors 
yellow and appears, it turns out that there is a problem demote a goods value. 

[0004] The problem that the silver paste as an electrode will color substrate glass It is known for the phenomenon in 
which the silver electrode for differential-gear roasters prepared in the rear window glass of an automobile colors a 
glass substrate so that it may be indicated by real fairness the official report of No. 34341 [ six to ]. The method of 
putting in the reducing agent which is a metal powder into the tinction ceramic layer applied between a silver electrode 
and a substrate, preventing preventing that the silver under silver paste ionizes and silver diffusing the inside of a 
tinction ceramic layer, and preventing tinction of a glass substrate as this cure, is leamed. 

[0005] Such technique is not suitable for using for the glass substrate for plasma displays as which highly precise 

smooth nature is required. 

[0006] 

[The means for solving a technical problem] This invention persons studied the above-mentioned trouble, by using the 
substrate which formed a metallic oxide of a certain kind in the glass front face as a protective coat, found out that 
yellow coloring by silver colloid could be reduced remarkably, and resulted in this invention. 

[0007] That is, this invention is Ag+ on substrate glass. The glass substrate for plasma displays which has the insulating 
metal oxide film which can prevent the diffusion to the substrate glass front face of ion is offered. 
[0008] It has the silver larer which comes to calcinate silver on substrate glass through an insulating metal oxide film, 
and the degree of yellow on the front face of a substrate is b*. The glass substrate for plasma displays which is 15 or 
less is offered. 

[0009] When applying and calcinating silver on a glass substrate, the degree of yellow on the front face of a substrate is 
b*. The glass substrate for plasma displays which has the insulating metal oxide film which can be made or less into 15 
is offered. 

[0010] Composition of the aforementioned substrate glass here Si02 50 - 72 % of the weight aluminum2 03 0 - 15 % 
of the weight R2 O 6-24 % of the weight R'O 6-24 % of the weight (R expresses at least one chosen out of the group 
which consists of Li, Na, and K here, and R* expresses at least one chosen out of the group which consists of Mg, 
calcium, Sr, Ba, and Zn.) it is — the glass substrate for plasma displays is desirable 

[001 1] The aforementioned insulating metal oxide film is Si02, Zr02, and aluminum2 03. And the glass substrate for 
plasma displays which is at least one chosen from the group which consists of Ti02 is desirable. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/4/02 


Page 2 of 4 


[0012] 

[Gestalt of implementation of invention] Although the suitable example which shows this invention to a drawing 
explains below, this invention is not limited to these. 

[0013] The panel of a color plasma display has the glass substrate 10 by the side of the screen shown in drawing 1 , and 
a glass substrate by the side of the tooth back which counters this although not illustrated. On the glass substrate by the 
side of the screen illustrated, many two parallel display electrodes, the X electrode 5 and the Yn electrode 6, are 
opposite-formed. Each display electrode consists of a transparent electrode 8 and a bus electrode (metal electrode) 9. 
Between this parallel pole, alternating voltage is impressed and field electric discharge is performed. On a display 
electrode, the dielectric layer 3 and the protection layer (MgO) 4 are formed. On the other hand, although not 
illustrated, an address electrode is constituted in the orientation which intersects perpendicularly with a display 
electrode, and the fluorescent substance of the red (R) green (G) blue (B) prepared near the electrode is made to color 
as 1 pixel on the glass substrate by the side of the tooth back which counters this. The electrode to which the electrode 
used for these plasma displays makes silver, such as a silver paste, a subject is used. The glass substrate 10 of this 
invention shown in drawing 1 consists of a front- windshield substrate 1 and an insulating metal oxide film 2. 
[0014] The glass substrate for plasma displays of this invention is not limited to the panel structure where it is 
explained with the above-mentioned configuration, and should just calcinate a silver paste on the front face. As shown 
in drawing 1 , the silver paste may be formed on the substrate through the transparent electrode, and may be formed on 
the direct substrate. Moreover, you may be a glass substrate not only the glass substrate by the side of the screen which 
has the transparent electrode shovra in drawin g 1 but for the tooth-back plates which are not illustrated. 
[0015] About the mother composition of substrate glass, by weight % display, substantially Si02 50-72, aluminum2 03 
0-15, R2 O 6-24 (R expresses at least one chosen out of the group which consists of Li, Na, and K here, and R' 
expresses at least one chosen out of the group which consists of Mg, calcium, Sr, Ba, and Zn.), 6-24, R'O it is ~ things 
are desirable 

[0016] Substrate glass with which a strain point is 550 degrees C or more, and the coefficient of thermal expansion in 
0-300 degrees C becomes 70x10-7 - 90xl0-7/degree C in this composition domain is obtained. A glass substrate 550 
degrees C or more is a baking process at the time of manufacturing the substrate for plasma displays, and since a strain 
point seldom produces irregular heat deformation and a big thermal contraction, it is desirable. Moreover, since the 
glass frit and coefficient of thermal expansion which are usually used as a component of a plasma display panel adjust 
it and it seldom produces faults, such as deformation, in case substrate glass with which the coefficient of thermal 
expansion in 0-300 degrees C becomes 70x10-7 - 90xl0-7/degree C manufactures a plasma display panel, it is 
desirable. 

[0017] The front-windshield substrate 1 is usually fabricated by the float glass process in reducing atmosphere. The 
insulating metal oxide film 2 prepared on the front-windshield substrate 1 It sets to the glass substrate for plasma 
displays 10 of this invention, and is Ag+. It is for preventing spreading ion to front- windshield substrate 1 front face. 
For example, since the insulating metal oxide film 2 is between the front-windshield substrates 1 when a silver paste is 
applied as a silver electrode and calcinated at 580 degrees C Ag+ Since the diffusion to the front-windshield substrate 
of ion is restricted, it can prevent that metal silver AgO generates on a glass front face, and serves as colloid, and a 
glass substrate colors yellow. 

[001 8] Ag+ The color tone change at the time of the grade which can prevent the diffiision to front- windshield 
substrate 1 front face of ion applying silver to the front face of the insulating metal oxide film 2, and calcinating at 580 
degrees C for 1 hour is degree b[ of yellow ] *. It can be specified that it is 15 or less. 

[0019] As a metal oxide film, they are Si02, Zr02, aluminum2 03, and Ti02. A grade may be illustrated, and even if 
these are independent, they may be mixture. Although especially a thickness is not limited, the diffusion prevention 
effect to the substrate of a complex ion increases so that it is thick. The glass substrate 10 by the side of the screen for 
plasma displays has desirable sake 10**-100micrometer and also 100 - 2000** grade that transparency is demanded. 
[0020] The manufacture technique of the glass substrate for plasma displays 10 of this invention forms the insulating 
metal oxide film 2 in well-known technique, such as a sputtering technique, CVD, the dipping method, and a vacuum 
deposition, on the front-windshield substrate 1 manufactured by the float glass process etc. The insulating metal oxide 
film 2 may be directly formed on the front face of the front-windshield substrate 1, and may be formed through other 
layers or layers as occasion demands. The silver which exists through other layer or layers, such as a direct or dielectric 
layer, on this insulating metal oxide film 2 as a glass substrate for plasma displays 10 is Ag+. What is necessary is just 
to exist between a silver larer and the front-windshield substrate 1 so that it can prevent being spread to front- 
windshield substrate 1 front face as ion. 
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[0021] For example, it is immersed into the solution which diluted hydroxy lation silicon, hydroxy lation silicon, the 
aluminum hydroxide, or the titanium chloride to the solvent which makes alcohol a subject for the front-windshield 
substrate 1, after pulling up, it calcinates, and a silicon oxide layer, the mixed layer of silicon oxide and an aluminum 
oxide, or a titanium oxide layer is formed. Or a silicon dioxide is made into the source of vacuum evaporation© by the 
pressure of 1x10 to 5 or less torrs, electron beam evaporation is performed, and a silicon oxide layer is formed. 
[0022] Although not limited, after especially formation of the silver larer which is the bus electrode 9 applies to a 
predetermined configuration the silver paste of composition, such as vehicle [ which mixed oil and the resin ] 27, - 
15wt%, and dries this, it forms the bus electrode 9 on a transparent electrode 8 by calcinating at predetermined 
temperature, for example, 500-600 degrees C, end of silver dust 70-80wt% fi-it (low melting point lead glass) 3, - 
5wt%. A transparent electrode 8 is usually ITO and Sn02. It is formed in the thickness 400 - 5000** of a spatter, CVD, 
a vacuum deposition method, the pie ****** method, a sol gel process, etc. 
[0023] 

[Example] Although an example explains this invention below, this invention is not limited to these examples. It is 
Si02 by CVD, the spatter, and the dipping method to the soda-lime silicate glass and the glass-substrate front face for 
PDP which were fabricated by the float glass process. The layer was formed. Then, the silver paste (the NORITAKE 
make, NP4002) was printed through the transparent electrode which consists of ITO of 2000** ** formed by the 
spatter on the layer on the front face of glass, and it calcinated at 580 degrees C for 1 hour. It measured by the 
colorimeter of marketing of the color tone on the front face of glass observed from the opposite side of a printing side. 
Si02 by the dipping method After the layer pulled up substrate glass at immersing and the fixed speed in the silicon 
alkoxide aqueous solution, it was formed by calcinating at 400 degrees C. The result was shown in Table 1. 
[0024] The color tone on the front face of a substrate by the thickness and colloid of composition of a glass substrate, 
the formation technique of a protective coat, and a protective coat is shown in the examples 1-5 of Table 1. The mother 
glass composition in Table 1 is as being shown in Table 2. The color tone on the front face of a substrate is L* a* b* by 
illuminant C. It expresses with the color coordinate system. Examples 6 and 7 of Table 1 are examples of a comparison, 
and show the result which performed measurement same [ without attaching any layers to a glass substrate ]. b* which 
silver colloid coloring is suppressed in the examples 1-5 of this invention, and expresses the degree of yellow by this as 
compared with the examples 6 and 7 of a comparison It turns out that it is small. 
[0025] 
[Table 1] 
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[0027] 

[Effect of the invention] According to this invention, the high brightness and high contrast of a pixel display can be 
taken, and the glass substrate for plasma displays with little yellov^ which is on a display and poses a problem is 
obtained. 


[Translation done.] 
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